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SWITCHING DEVICE HAVING AN
EXCHANGEABLE SWITCHING PIECE
ASSEMBLY

CROSS-REFERENCE TO RELATED
APPLICATIONS

This 1s a U.S. national stage of application No. PCT/
EP2013/077163 filed 18 Dec. 2013.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The nvention relates to a switching device having a
switching chamber, 1n which a stationary switching piece 1s
arranged opposite to a moveable switching piece.

2. Description of the Related Art

Switching devices, such as heavy-duty contactors, 1n
purely mechanical terms, are rated for a service life of 10
million switching cycles. I these contactors are used at their
clectrical design limit, the switching contacts will show
wear lar earlier, such as after 1 million switching cycles.
Producers of high-cost, contactors already supply replace-
ment switching pieces. A customer can then replace the worn
switching pieces in the contactor, rather than replacing the
complete high-cost contactor, thereby generating a cost
saving.

However, the functionality of exchangeable switching
pieces 1s subject to particular structural requirements. For
example, arcing at the switching point, associated with a
normal switching duty, results in the exceptionally high
thermal loading of the switching chamber walls. Accord-
ingly, for example, no thermoplastics can be employed in the
vicinity of the switching point, as these will melt and may
be damaged accordingly.

However, the use of thermoplastics for the switching
chamber 1s a particularly attractive option, as the use of this
special type of plastic permits the switching chamber to be
configured with a more finely reticulated and smaller struc-
ture, thereby resulting in an overall contactor of more
compact design.

Various switching devices with removable contact units
are known from the prior art. EP 0 834 894 B2 discloses a
switching device for an electric current, 1n which the switch-
ing arrangement 1s provided with a body of an electrically
insulating material, and with a first and a second stationary
contact, which are fitted to the body. The switching device
1s also provided with a moveable contact, which 1s movably
coupled to the body and selectively engages with the first
and second stationary contacts respectively to form an
clectrical connection. The switching device 1s also provided
with an actuation arrangement icorporating a containment
or a housing, which contains an electrically-actuated drive
mechanism, and 1incorporating an element which 1s detach-
ably coupled to the moveable contact, for the alternating
actuation of the moveable contact such the latter 1s engaged
with, or disengaged from the first and second stationary
contacts.

Accordingly, the switching system 1s connected to the
actuation system by a sealable arrangement, such that any
arcs generated between the moveable contact and the first
and second stationary contacts cannot escape from the
clectric current switching device, whereby the switching
system 1s configured as an individual unit that can be
detached from the actuation system for repair and replace-
ment.
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DE 1 094 851 discloses a contact device with an
exchangeable contact unit 1s known, where the contact

pieces ol the electric power feed line are secured to a base
unit, which 1s bonded to the contact unit such that, when the
contact unit 1s removed from the base unit, it 1s not necessary
to disconnect the power feed lines. In this arrangement, the
exchangeable contact unit, which 1s preferably configured of
a contact body with stationary contacts and an actuating
clement with moveable contacts, 1s mechanically secured to
the base unit by detachable fastener that that cooperate with
the contact pieces on the base unit. These fasteners simul-
taneously establish the electrical bonding of the contact unit
with the power feed lines.

Conventional solutions have a disadvantage, in that they
occupy a substantial unit volume and/or that the customer, at
their own discretion, 1 addition to the switching pieces, 1s
required to replace further individual components that can
only be replaced by expert personnel.

SUMMARY OF THE INVENTION

It 1s therefore an object of the present invention to provide
a switching device having a switching chamber, which
permits the straightforward replacement of the switching
pieces, notwithstanding the compact structure of the switch-
ing device.

This and other objects and advantages are achieved in
accordance with the mvention by providing a switching
device 1n which a stationary switching piece 1s arranged
opposite a moveable switching piece. In accordance with the
invention, the stationary switching piece 1s fitted to a plastic
carrier part, and this component combination of stationary
switching piece and plastic carrier part 1s configured as an
exchangeable switching piece assembly.

In accordance with the invention, the stationary switching,
piece 1s fitted 1n a switching device, preferably 1n a contac-
tor, on a plastic carrier part and, 1n combination with the
plastic carrier part, forms a switching chamber insert. It may
be provided that those parts of the switching chamber which,
in normal switching duty, are subject to the same influences,
are molded onto the plastic carrier part.

This assembly of switching piece and plastic carrier part
1s configured to permit the very easy replacement thereof by
the customer, who can purchase this switching chamber
isert as a spare part.

The moveable switching pieces are mounted 1n a contact
carrier, and may also be replaced together with the contact
carrier. The contact carrier and the switching chamber are
constructed or shielded such that they are not damaged by
switching arcs. In alternative embodiments, the switching
chamber insert may incorporate arc extinguishers including,
for example, arc splitters or arc quenching buckets, or metal
screens with various functions. Depending upon the rated
service current and the rated service voltage, these arc
extinguishers are required for the interruption of currents,
for example, 1n a contactor.

In accordance with the invention, the switching chamber
insert 1s constructed such that 1t contains all the wear points.
As all the wear points are incorporated 1n a switching
chamber of the chamber insert, it 1s not structurally neces-
sary for other housing elements of the switching device to
tulfill further requirements with respect to arcing resistance.
Accordingly, there are fewer restrictions upon the selection
of materials or upon the structural configuration. As a result,
the switching device as a whole can be configured with a
more finely reticulated structure, thereby permitting com-
pact construction. In the switching device in accordance
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with the invention, with exchangeable switching piece
assemblies, the customer 1s only required to replace the
switching chamber inserts that incorporate the moveable
switching pieces and the plastic carrier part.

In a particularly advantageous embodiment of the inven-
tion, the plastic carrier part 1s configured with two mutually
parallel sides, which are interconnected via a first further
side. In combination, these three sides are arranged in a
U-shaped configuration, which permits the accommodation
of the stationary switching piece. To this end, the stationary
switching piece preferably shows a U-shaped configuration,
with two arms and a connecting central element. Structural
provision 1s made to the effect that one arm of the stationary
switching piece lies 1n contact with the first connecting side.

It may also be provided that, at a distance from and
parallel to the first connecting side, a second connecting side
1s arranged such that, between the first and second connect-
ing sides, a recess 1s formed, mnto which one arm of the
U-shaped stationary switching piece may be inserted. The
first connecting side and the second connecting side,
arranged above the latter, form a guide slot, mnto which one
arm of the U-shaped stationary contact piece can be inserted.

In a specific embodiment of the invention, mutually
parallel recesses for the accommodation of arc splitters are
configured on the mutually parallel sides. The integration of
various functions in the plastic carrier part permits this
component to be used in a wide range of applications such
that, even 1n the event of higher rated currents and higher
rated service voltages associated with the interruption of
currents 1 a switching device, an arc extinguisher can be
fitted on the plastic carrier part.

In a further specific embodiment of the mmvention, two
mutually parallel guide slots for the accommodation of an
arc quenching bucket are arranged on the mutually parallel
sides. These accommodators are also configured such that
the plastic carrier part will be compatible with higher rated
service currents and higher rated service voltages.

In a particularly preferred embodiment of the mnvention,
the plastic carrier part 1s manufactured from a high-tem-
perature thermoplastic material.

In a specific embodiment of the ivention, the plastic
carrier part 1s manufactured from Duroplast.

The abovementioned combination of characteristics may
be specifically applied 1n a contactor. However, 1t 1s also
conceilvable that the present invention, specifically in 1ts
preferred configuration, might be used as a power circuit-
breaker. The present mvention can also be configured as a
compact motor feeder.

The switching device 1n accordance with the invention 1s
provided with a switching chamber, in which stationary
switching pieces are arranged opposite moveable switching
pieces. Each of the stationary switching pieces 1s arranged in
the plastic carrier part. Lateral connecting terminal blocks
may be arranged on the switching device. The switching
chamber 1s covered by a switching chamber cover. In order
to replace the exchangeable switching piece assembly, the
switching chamber cover 1s removed, the switching piece
assembly 1s withdrawn, either to the right or to the left, and
1s replaced.

The positioning of the plastic carrier parts 1n the switching
device 1s preferably achieved via a guide rail and groove
arrangement. It 1s also possible for the moveable switching
pieces to likewise be fitted 1n a contact carrier, and likewise
replaced accordingly.

The plastic carrier part in accordance with the invention
1s preferably configured with two mutually parallel sides,
which are interconnected via a first further side. A second
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connecting side 1s preferably arranged at a distance from and
parallel to the first connecting side such that, between the
first and second connecting sides, a recess 1s formed, into
which one arm of a U-shaped stationary switching piece
may be iserted.

Preferably, mutually parallel recesses for the accommo-
dation of arc splitters are configured on the mutually parallel
sides. Moreover, mutually parallel guide slots for the accom-
modation of an arc quenching bucket may also be arranged
on the mutually parallel sides. The plastic carrier part 1n
accordance with the invention i1s preferably manufactured
from a high-temperature thermoplastic material. Specifi-
cally, the plastic carrier part may be manufactured from
Duroplast.

Other objects and features of the present invention waill
become apparent from the following detailed description
considered 1n conjunction with the accompanying drawings.
It 1s to be understood, however, that the drawings are
designed solely for purposes of illustration and not as a
definition of the limits of the invention, for which reference
should be made to the appended claims. It should be turther
understood that the drawings are not necessarily drawn to
scale and that, unless otherwise indicated, they are merely
intended to conceptually 1llustrate the structures and proce-
dures described herein.

BRIEF DESCRIPTION OF THE DRAWINGS

Further advantages and embodiments of the invention are
described hereinafter with reference to exemplary embodi-
ments and with reference to the drawings, 1n which:

FIG. 1 shows a perspective representation of a prior art
switching device, with a switching chamber, in which sta-
tionary switching pieces and moveable switching pieces
arranged 1n opposition thereto are arranged;

FIG. 2 shows a perspective representation of a switching,
device m accordance with the invention, with exchangeable
switching piece assemblies;

FIG. 3 shows an exploded perspective representation of a
switching piece assembly 1n accordance with the invention;
and

FIG. 4 shows a perspective representation of an
assembled switching piece assembly 1n accordance with the
invention.

L1

DETAILED DESCRIPTION OF TH.
EXEMPLARY EMBODIMENTS

FIG. 1 represents a conventional switching device, with a
switching chamber 100, in which stationary switching
pieces 200 are arranged opposite moveable switching pieces
300. Lateral connecting terminal blocks 400 are arranged on
the switching device. The switching device 1s covered by an
arcing chamber 500. The switching chamber walls, which
were also affected by the switching arc, are accommodated
in the arcing chamber 500, which must also be replaced
when the switching pieces are replaced.

FIG. 2 shows a switching device in accordance with the
invention, provided with a switching chamber 1, 1n which
stationary switching pieces 2 are arranged opposite move-
able switching pieces 3. Each of the stationary switching
pieces 2 1s arranged in plastic carrier parts 4. Lateral
connecting terminal blocks 5 may be arranged on the
switching device. The switching chamber 1 1s covered by a
switching chamber cover 6. In order to replace the
exchangeable switching piece assembly, the switching
chamber cover 6 1s removed, the switching piece assembly
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1s withdrawn, either to the right or to the leit, and is replaced.
The positioning of the plastic carnier parts 4 1n the switching
device 1s preferably achieved via a guide rail and groove
arrangement. It 1s also possible for the moveable switching
pieces 3 to likewise be fitted 1n a contact carrier, and
likewise replaced accordingly.

FIG. 3 represents the individual components of a switch-
ing piece assembly in accordance with the mvention. The
switching piece assembly in accordance with the imvention
1s provided with a plastic carrier 4, which 1s preferably
configured with two mutually parallel sides 7, 8, which are
interconnected by a first further side 9. A second connecting
side 10 1s arranged at a distance from and parallel to the first
connecting side 9 such that, between the first and second
connecting sides 9, 10, a recess 11 1s formed, into which one
arm 12 of a U-shaped stationary switching piece 2 may be
iserted. Preferably, mutually parallel recesses 13 for the
accommodation ol arc splitters 14 are configured on the
mutually parallel sides 7, 8. Moreover, two mutually parallel
guide slots 15, 16 for the accommodation of an arc quench-
ing bucket 17 may be arranged on the mutually parallel sides
7, 8 of the plastic carrier 4.

FIG. 4 shows the assembled switching piece assembly in
accordance with the imnvention, with the arc splitters 14 fitted
and the arc quenching bucket 17 in position.

The switching device with exchangeable switching piece
assemblies according to the invention i1s characterized by
case ol handling during exchange operations, and also
permits the adoption of a compact structure.

Thus, while there have been shown, described and pointed
out fundamental novel features of the invention as applied to
a preferred embodiment thereof, 1t will be understood that
various omissions and substitutions and changes 1n the form
and details of the devices 1llustrated, and 1n their operation,
may be made by those skilled in the art without departing
from the spirit of the invention. For example, 1t 1s expressly
intended that all combinations of those elements which
perform substantially the same function 1n substantially the
same way to achieve the same results are within the scope
of the invention. Moreover, it should be recogmzed that
structures and/or elements shown and/or described 1n con-
nection with any disclosed form or embodiment of the
invention may be incorporated in any other disclosed or
described or suggested form or embodiment as a general
matter of design choice. It 1s the intention, therefore, to be
limited only as indicated by the scope of the claims
appended hereto.
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The invention claimed 1s:

1. A switching device comprising:
a switching chamber;
a movable switching piece;

a stationary switching piece arranged in the switching
chamber and opposite the moveable switching piece;
and

a plastic carrier part having mutually parallel recesses
arranged on mutually parallel sides and externally
disposed along a longitudinal edge of said mutually
parallel sides, said mutually parallel recesses accom-
modating arc splitters, and the stationary switching
piece being fitted to the plastic carrier part;

wherein a component combination of the stationary
switching piece when fitted to the plastic carrier part
comprises an exchangeable switching piece assembly.

2. The switching device as claimed 1n claim 1, wherein the
plastic carrier part includes two mutually parallel sides,
which are interconnected by a first connecting side.

3. The switching device as claimed in claim 2, further
comprising;

a second connecting side arranged at a distance from and

parallel to the first connecting side such that, between

the first and second connecting sides, a recess 1s

formed, 1into which one arm of a U-shaped stationary
switching piece 1s inserted.

4. The switching device as claimed 1n claim 1, further
comprising;
an arc quenching bucket; and

two mutually parallel guide slots arranged on the mutually

parallel sides for accommodating the arc quenching
bucket.

5. The switching device as claimed 1n claim 1, wherein the
plastic carrier part 1s manufactured from a high-temperature
thermoplastic matenial.

6. The switching device as claimed 1n claim 1, wherein the
plastic carrier part 1s manufactured from Duroplast.

7. The switching device as claimed 1n claim 1, wherein the
switching device 1s a contactor.

8. The switching device as claimed in one of claim 1,
wherein the switching device 1s a power circuit-breaker.

9. The switching device as claimed 1n one of claims 1
wherein the switching device 1s a compact motor feeder.
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